Cambridge University Press has no responsibility for the persistence or accuracy of URLs for external or third-party internet websites referred to in this publication, and does not guarantee that any content on such websites is, or will remain, accurate or appropriate.
Every effort has been made in preparing this book to provide accurate and up-to-date information which is in accord with accepted standards and practice at the time of publication. Although case histories are drawn from actual cases, every effort has been made to disguise the identities of the individuals involved. Nevertheless, the authors, editors and publishers can make no warranties that the information contained herein is totally free from error, not least because clinical standards are constantly changing through research and regulation. The authors, editors and publishers therefore disclaim all liability for direct or consequential damages resulting from the use of material contained in this book. Readers are strongly advised to pay careful attention to information provided by the manufacturer of any drugs or equipment that they plan to use.
Contents
Foreword However, it was only later that I recognized the very important role of genetics. In studying the patterns of rapid eye movements during dreaming in man, we found that these patterns were genetically controlled since they were identical in monozygotic twins, reared together or apart. This result opened the hypothesis that dreaming (REM sleep) might be an iterative genetic programming of the psychological individuation in man. Thus, long life to the future of genetic studies of dreaming.
Preface
The genetics of sleep and sleep disorders is still largely unknown and not well understood; however, new studies show the importance not only for understanding brain physiology but for sleep disorders and the circadian regulation that influences most body systems. In order to understand the physiology and pathophysiology of sleep, genetic studies are being developed that include new genetic techniques to tell us not only about brain regions that are activated or deactivated by sleep and alertness but also help us understand the pathophysiological mechanisms involved. This book, Genetics of Sleep and Sleep Disorders, details the important advances in the genetics of sleep disorders that hold promise to help us understand the underlying physiology and pathophysiology of sleep that will also aid in the diagnosis of sleep disorders.
There has been a major increase during the last decades in knowledge of the genetics of sleep and sleep disorders. Genetic epidemiologic studies have contributed considerably; however, there are marked differences in the level of knowledge between different aspects of sleep and individual disorders. Linkage, genome-wide association, and sequencing are yielding new insights into the basis of sleep traits. Mutations in the clock genes have been associated with Mendelian alterations of circadian rhythms and candidate gene association studies have been reported for a variety of sleep disorders. Most sleep disorders are considered to be complex genetic disorders. Recent progress has been made in identifying the genetic basis of narcolepsy and RLS and genomewide association studies have demonstrated several genetic loci associated with their pathogenesis. The genetic basis remains to be determined for the more prevalent sleep disorders, insomnia and obstructive sleep apnea. Epigenetic mechanisms are being recognized as playing a major part in gene regulation of sleep. In the future whole-genome sequencing may clarify the genetic basis of complex traits including those associated with circadian sleep-wake regulation and help discover new gene networks involved in the regulation of sleep and the pathogenesis of sleep disorders.
This book represents the first major overview of the accumulated scientific developments in genetics to the study of sleep and sleep disorders.
No previous book has been published which comprehensively focuses on genetics of sleep and its disorders. This book accumulates the most recently available information on genetics and epigenetics and is written by top specialists in the field, geneticists, sleep disorders physicians and sleep researchers, from the Americas, Europe, and Asia. The chapters are arranged in five major sections: an introductory section on principles of genetics and genomics, genetics of sleep and circadian rhythms, sleep physiology and homeostasis, genetics of the sleep disorders including, insomnia, sleep-related breathing disorders, circadian rhythm disorders, parasomnias and sleep-related movement disorders, psychiatric and medical disorders associated with sleep and finally therapeutics. The introductory section comprises chapters on linkage and associations, complex trait analysis, and genome-wide association studies, including the fundamentals and methodology of genetic methods. The second section addresses genetics of normal sleep and circadian sleep-wake rhythms and includes epidemiology, and presentations on Drosophila, C. elegans and zebrafish genetic models, new techniques such as optogenetic photostimulation, astrogial regulation, metabolic genes, circadian pacemaker control and epigenetic mechanisms. Section three presents the genetics of the electrocephalographic basis of normal sleep, homeostasis and circadian entrainment, sleep deprivation and effects on memory and synaptic plasticity. Section four discusses the role of genetics in the understanding of the sleep disorders including, insomnia, narcolepsy and the hypersomnias, sleep-related breathing ix www.cambridge.org © in this web service Cambridge University Press Cambridge University Press 978-1-107-04125-7 -The Genetic Basis of Sleep and Sleep Disorders Paul Shaw, Mehdi Tafti and Michael Thorpy Frontmatter More information disorders, circadian rhythm sleep disorders, restless legs syndrome, relevant psychiatric disorders and nocturnal epilepsy, and finally the future role of gene therapy.
This volume is intended primarily for sleep disorder specialists, sleep researchers, and geneticists; however, it is suitable for neurologists, psychiatrists, and any professional and researcher interested in the interdisciplinary field of sleep medicine. It will be of use for neurology, psychiatry and genetics residents and fellows, clinical psychologists, advanced graduate medical students, neuropsychologists, house officers, and other mental health and social workers who want to get an understanding the genetic basis of the physiology of sleep and pathophysiological and diagnostic features of sleep disorders.
We are greatly indebted to all the authors who have contributed to this book and are appreciative of the help of the staff of the Cambridge University Press in getting this book in print so quickly so that the contents are up-to-date and current. As findings in this area are rapidly advancing it is anticipated that future editions of this volume Genetics of Sleep and Sleep Disorders will take these developments into account. 
